The Mediterranean spotted fever (MSF), caused by Rickettsia conorii conorii strain Malish, is transmitted by the brown dog tick Rhipicephalus sanguineus. In Bulgaria, cases of MSF occurred in two epidemic waves, the fi rst in 1948-1970, (after there were no report of new cases more than for 20 years) and the second started in 1993 and is still going on. The AIM of the study was to investigate the epidemiological characteristics of the re-emerging MSF in Plovdiv city and its suburbs, which is the largest endemic region in the country. MATERIALS AND METHODS: The MSF patients treated between 1993 and 2011 were 1254. MSF was confi rmed by immunofl uorescent assay (IFA) in the Reference Rickettsioses Laboratory. Descriptive and analytic epidemiological methods were used to determine the routes and ways of infection, the epidemiological locus, seasonality, patients' age, gender and social structure, and the clinical severity of the cases. RESULTS: We established that MSF spread in the region in two distinct phases: from 1993 to 2003 during which the disease was increasingly spreading and the second phase taking place from 2004 till 2011 during which the disease was gradually decreasing. The incidence is between 0.13 and 25.62, mean 10.91 per 100 000 populations (11.88 and 9.56 per 100 000 populations for phases I and II, respectively); between 1.14% and 6.25% of the infected people died (mean 2.07%, 3.46% and 1.25% for phases I and II, respectively). The age distribution of patients shows predominance of 40-59-year-olds (31.66%), reaching a peak in patients older than 60 years (37.5%). Children and adolescents under 19 years are less affected (18.12%), while the least affected are the young adults between 20-39 (12.7%). Urban population is almost twice as affected as rural population regardless of the gender. The disease has summer seasonality, peaking in August. Eschar (tache noire) was found in 77.91% of the patients. Despite the decline and predominance of mild forms (43.12%), the re-emerging MSF still presents with lots of severe forms (11.45%) and malignant forms (8.54%), which makes almost one fi fth of all patients to be at serious risk of getting ill with a severe disease with complications and possible fatal outcome. CONCLUSION: Almost two decades after it re-emerged in Bulgaria, MSF is still potentially active despite the decreasing incidence and mortality rate. During the phase of decline, the re-emerging MSF kept the basic epidemiologic characteristics it had in the fi rst phase of rapid increase. The epidemiologic characteristics of MSF in the region are in support of its prevention and control.
INTRODUCTION
Mediterranean spotted fever (MSF), also known as Marseilles fever (MF), belongs to the spotted fever group (SFG) of diseases caused by Rickettsia conorii conorii, strain Malish; it is transmitted by the brown dog tick Rhipicephalus sanguineus, assumed to be both a vector and reservoir of infection. In Bulgaria MSF occurred in two epidemic waves, the fi rst being between 1948 and 1970. I. Vapzarov (1948) described the fi rst cases, occurring as a small epidemic in Plovdiv region. 1 V. Serbezov should be given credit for studying the disease; he registered 240 cases during this fi rst period of spreading of disease. 2 The emerging disease was sporadic and occurred largely in a mild or moderate form.
The second epidemic wave began in the early 90's of the last century (after more than 20 years between 1972 and 1992 when there were no re- ports of new cases), the disease spreading over the endemic regions of the Maritza river and the Black Sea coast, and is still going on even now. The re-emerging MSF affects hundreds of new patients per year, predominantly urban population, and present with severe cases with multiorgan failures and lethal outcome, especially in the elderly subjects with previously impaired health. 3, 4 13000 patients were infected over the period 1993-2008, which is > 50 times more than the number of patients affected in the fi rst wave, and new sources and regions appeared. 4, 5 The MSF re-emerging in the 1990s and still found even today has been studied by the Virusology Institute rickettsiologists at Sofi a Military Medical Academy (MMA), and the specialists from the Center for Infectious and Epidemiologic Diseases and the Department of Diagnostics with the National Veterinary Institute who conducted extensive epidemiological survey in 380 towns and villages. Rickettsiae of the Spotted Fever Groups (SFG) were found in 18.40% of the examined ixodid ticks. Antibodies against the SFG rickettsiae were found in 5.92% of the investigated animals. 2, 4, 5 Clinical and epidemiological studies on MSF have been conducted in many endemic regions of the country. 3, [6] [7] [8] The diseases is still in the focus of research interest in Bulgaria and in many other countries because of the mass tourism and the possibility of cross-border transfer of the disease, its frequently severe course and unexpected complications. 9 
AIM
The aim of the present study was to investigate and analyze some epidemiological characteristics of MSF re-emerging in the 90's in the largest endemic region of the country, the city of Plovdiv and its suburbs in order to update the surveillance and control of the disease.
MATERIALS AND METHODS
The study was conducted as a comparison between the fi rst phase of increase (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) 
RESULTS
The distribution of the patients by years, incidence (the number of infected subjects per 100000) and deaths due to MSF are presented in Table 1 . The incidence ranged between 0.13 and 25.62, mean 10.91 per 100 000 populations (11.88 and 9.56 per 100 000 populations for phases I and II, respectively). The mortality rate was between 1.14% and 6.25% of all infected people (mean 1.99%, 3.46% and 1.25% for phases I and II, respectively) ( Table 1 The towns and villages with MSF are situated along the Maritza river and its tributaries. The places with MSF in the region during phase II of the disease re-emergence do not show any differences compared with those during phase I, but were less intensively engaged. The age distribution of infected people at intervals of 4 years ( Fig. 2) shows clear predominance of elderly people: the increase starts in the 45-49-year-olds and peaks in people 60-64 years old (11.67%), maintaining a relatively high level in the next age groups. It is interesting to note the affected children below 4 years are quite many (6.87%). A decrease follows after this age with the lowest level in the 20-24-yearolds (1.87%) and subsequent gradual increase of the number of patients. The age distribution in the two phases is similar. A comparison between the structure of MSF patients in 20-year groups in the two phases is shown in Fig. 3 : over 60 years of age they are 240 out of 774 and 180 out of 480 patients in phase I and phase II, respectively (two tailed Fisher ' s exact test, p = 0.01).
The sex distribution of patients in each of the 2 phases of re-emerging MSF shows that men and women are almost equally affected: 642 men The place of residence and working engagement are signifi cant for the social status and lifestyle of the patients since they give an approximate idea what the disease inducing conditions of labour and life are (Fig. 4) . A more complete idea of the possible way of infection with rickettsiae is given by the answers of 774 patients from phase I and 480 (Table 2) . Having in mind that people previously in contact with ticks or bitten by ticks were also in contact with dogs, it turns out that 75.17% and 77.69%, respectively, were in contact with the intermediary hosts between ticks and humans -domesticated and/or homeless dogs.
The disease is seasonal (spring-summer) related to the biological activity of ticks with peak in August, beginning -in April and almost abrupt stop -in late September. The tick bite related inoculation "tache noire" (a skin eschar) was found in 77.04% in the fi rst and in 77.91% of the patients in the second phase of MSF.
The severity of the disease may be classifi ed by its clinical manifestation as mild, moderate or severe. Most of the authors recognize a distinct extremely severe "malignant" form, in which there is multiorgan localization of the disease. 3, 10, 11 Mild forms were reduced by more than 5% during the second period, and the moderate ones increased by approximately 10%. Signifi cant decrease was found in the severe forms, but those with multiorgan localization or malignant forms increased by 2%, though not statistically signifi cantly. Mortality rate is almost three-fold smaller (Table 3) . A diagnosis of MSF is made on the basis of clinical criteria and confi rmed by the elevated antibody titre against the specifi c antigen R. conorii with indirect IFA, considered the method of choice for determining ricketsioses. 12 Because of the delayed production of antibodies and the slow elevation of their titre, at the moment of hospital admission the diagnosis is based on clinical symptoms and epidemiological data. This is of particular signifi cance for the timely start of appropriate antibiotic treatment, which is critical for patient's improvement. MSF is characterized by pronounced clinical symptoms, including the pathognomonic tache noire found on meticulous examination in more than 85% of the cases 6 , fever and the characteristic papular or maculopapular rash, which combined with epidemiological data (stay in endemic region during the appropriate season, life and dwelling conditions facilitating contact with ticks and tick bites) make the diagnosis very probable. This is the reason why clinicians and rickettsiologists develop clinical criteria for disease diagnosis. 10 It is well known that different rickettsiae may circulate simultaneously, which has been proven in some Mediterranean countries 12, 13 , but serological methods are not capable of precisely differentiating SFG rickettsiae due to the presence of common immunogenic surface antigens. However, it has been determined by molecular methods that ricketsia-caused spotted fever, typical for endemic regions in Bulgaria is MSF, which has specifi c clinical and epidemiological characteristics and is a distinct nosological entity. 12, 14 Complete sequencing of Rickettsia conorii genome determined that R. conorii conorii -Malish is the cause of MSF in the Mediterranean and Black Sea countries including Bulgaria. 14 The second wave of MSF in Bulgaria was preceded by more than 20 years of absence of cases in the country. The causes for that interesting phenomenon are not completely understood, but it is concomitant with particular events from that period like the extermination of domesticated and homeless dogs because of the rabies among the wild animals in the 70's and the wide use of toxic pesticides in agriculture. On the other hand in the early 1990s an unprecedented increase of the number of homeless and the domesticated dogs and strong negligence in the agriculture in the entire country was noticed.
It has been almost 20 years since the abrupt re-emergence of MSF in Bulgaria in the early 1990's and the disease, after peaking in 2001 show tendency of subsiding. The causes behind that may be various, but the most important are the successful actions against homeless dogs, education of the population for disease prevention, improved recognition of the disease by healthcare staff and adequate timely medical help preventing complications (mild cases could be treated outpatient). There are, probably, other unnoticed epidemiological, Table 3 . Clinical forms of MSF by severity of the disease climate-related and ecological factors. 15 A popular belief is that the re-emerging MSF in Bulgaria is primarily an "urban type" of infection. Our data support this assumption to a degree, because the cases in towns (66.6%) are twice as many as those in the rural areas (33.3%). There is a claim to the opposite stating that towns and cities are more densely populated and some regions, irrespective of being rural or urban, show greater incidence per 100 000 subjects than others. 3 However, from epidemiological point of view, the term "urban infection" may be relevant because of the unprecedented engagement of towns and cities since the early 1990s. An important reason for that was the unprecedented reproduction of homeless dogs in the towns in the early years of social and political transition in Bulgaria. The contradictory hypothesis that dogs can be reservoirs of R. conorii was lately proved defi nitively by a team of researchers in CDC Atlanta that successfully assessed the ability of dogs infected with the bacteria to transmit the pathogen to previously uninfected Rh. sanguineus ticks; they demonstrated that dogs are capable of acquiring R. conorii from infected Rh. sanguineus ticks and transmitting infection to uninfected ticks, thus confi rming that dogs are indeed competent reservoirs for R. conorii. 16 The role of dogs as a mediator between R. sanguineus ticks and humans is confi rmed by the data we have which provide evidence of more than 75% of the infected people to have had previous contact with dogs. It is worth of a note that the survey we took among the patients showed that in the second phase the tick bite was noticed by twice as many patients, and attempts to remove ticks from pets were made by half as many patients as in the fi rst phase abrupt re-emergence of MSF. This facts suggest that the disease has become very well known to people and indicates that health education has improved.
Registered sources of infection with MSF in Plovdiv endemic region do not differ signifi cantly between the two periods -of growth and decline. 3 It is assumed that MSF foci are permanent and with a low propensity for diffusion. 12 The age profi le of both the infected people and the hospitalised patients is rather indicative. The most affected group is that of people over 60 years of age corresponding to more than 1/3 of the patients (37.5%). We compared the age structure of MSF patients in both phases of the disease reemergence. While there is no signifi cant difference between the two periods in the groups between 19 and 39, in the 40-59-year-old group the number of patients was relatively smaller, and in the group over 60 -the number of patients increased signifi cantly during the second period. Actually, this group is composed of retired people who are not only at increased risk of being infected because in most of the cases they work outdoors, in the fi elds, as wardens, caretakers of pet animals, including dogs, etc., but also present with more severe course of the disease and therefore are more frequently admitted to hospital. A very interesting fact is that Italian and Spanish authors have recently reported almost the same age distribution in their MSF patients: the highest share of age groups between 50-59 and 60-69. 15, 17 Probably the factors underlying this phenomenon are similar -high work-income risk of infecting in this age group. Seasonality of MSF in the region entirely overlaps during the compared periods and independently from the proclaimed trends of progressive climate warming is markedly spring-summer, related to tick vector biology. Our patients present with the mark of tick bite -tache noire in over 77% of the cases. Variations in fi nding tache noire depend on being meticulous in the search for the eschar, but according to some authors it may be explained by circulation of other SFG-rickettsiae, the infection with them rarely or not associated with an eschar. In early descriptions of MSF, classical researchers reported that the eschars are rarely more than one. This thesis seems to be doubted nowadays. We found single tache noire in the majority of patients with eschar -72.50%, but two eschars were observed in 21 patients (4.37%) and three -in fi ve subjects (1.04%). Since Rh. sanguineus does not show great aptitude for attacking humans and even less for multiple bites, it is accepted that other types of ticks like H. marginatum, which readily attack people are responsible for the multiple eschars in Southern Europe and especially in Spain. 18 D. Raoul, however, had observed multiple eschars in R. conorii MSF, and in Algeria out of 270 patients 20 have been reported with multiple eschars. 12 The forms in terms of severity are usually distributed as mild, moderate and severe. In the 80's D. Raoult had used the term "malignant" for the most severe forms of MSF, which are called today severe forms with multiorgan localization of the pathological process, but many authors still use the term "malignant". 3, [9] [10] [11] [12] [13] From the presented data, it is concluded that during the phase of decline in the re-emerging MSF in Plovdiv endemic region, the disease course is milder, the mortality rate diminishes, but severe and malignant forms
